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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

2. Claims 1-20 are rejected under 35 U.S.C. 102(e) as being anticipated by Flautner 
et al„ US Patent Application Publication 2004/0210728. 

3. With respect to claim 1 , Flautner et al. teach a method of reducing power 
consumption in a multi-way set associative cache memory, comprising: 

During a first clock cycle, in response to an address, identifying an associated set 
in the cache memory, comparing the address to respective tag potions of blocks in the 
associated set, and outputting a signal in response thereto, in par. 0103 and par. 0105, 
with reference to fig. 9, where numeral 900 is the address, the index field 914 identifies 
the associated set in the cache memory, the address is compared to numeral 950 or 
952 in the Tag RAM 930 or Tag RAM 932, respectively, and the output of MATCH unit 
954 or 956 indicates a match; and 

During a second clock cycle, in response to the signal indicating a match 
between one of the blocks and the address, reading a non-tag portion of the matching 
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block in the associated set, while a non-matching block in the associated set is 
disabled, in figure 10, where in response to a match in numeral 1020, data is read in 
numeral 1030 and the non-matching block is disabled in numeral 1060. Note, with 
reference to the specification, paragraphs 0106 and 0109, that this is the alternative 
embodiment where the tag portion is also disabled when not in use. In the primary 
embodiment, as with the present invention, where the tags are always awake and 
readable, numerals 1040 and 1050 of the process can be eliminated, and the unneeded 
lines can be set back into drowsy mode after reading the matching data. 

4. With respect to claim 2, Flautner et al. teach the method of claim 1 , wherein the 
reading comprises: enabling the non-tag portion of the matching block in the associated 
set, in fig. 0105, "If a match is found then the CPU is signaled to load the requested 
data from the appropriate cache line. Data is supplied to the CPU from the data RAM 
940 via multiplexer 960." See the abstract where it describes that when data is read, it 
is enabled by raising the voltage level to a readable state. Also see the first sentence of 
par. 0106 which says that in the primary embodiment, the tag line is always enabled, 
which means that the non-tag portion is the part that is enabled for reading. 

5. With respect to claim 3, Flautner et al. teach the method of claim 2, wherein the 
enabling comprises applying power to the non-tag portion of the matching block in the 
associated set, in the abstract where it describes that when data is read, it is enabled by 
raising the voltage level to a readable state. 

6. With respect to claim 4, Flautner et al. teach the method of claim 1 , and 
comprising: removing power from the non-matching block in the associated set, in figure 
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10, numeral 1060, and further described by the abstract, wherein the drowsy mode 
refers to the unreadable lower voltage level. 

7. With respect to claim 5, Flautner et al. teach the method of claim 4, wherein 
removing the power comprises: 

removing power from the non-matching block in the associated set, so that the 
non-matching block in the associated set is disabled from outputting information, and so 
that the non-matching block in the associated set continues to store the information, in 
the abstract. 

8. With respect to claim 6, Flautner et al. teach the method of claim 1 , wherein the 
cache memory is a program cache, in par. 0122, where it mentions an instruction 
cache, which is synonymous with program cache. 

9. With respect to claim 7, Flautner et al. teach the method of claim 1 , wherein the 
cache memory is a data cache, in par. 0122. 

10. With respect to claim 8, Flautner et al. teach the method of claim 1 , wherein 
comparing the address comprises: comparing a portion of the address to respective tag 
portions of blocks in the associated set, in par. 0103. 

1 1 . With respect to claim 9, Flautner et al. teach the method of claim 1 , wherein 
reading the non-tag portion comprises: reading the non-tag portion of the matching 
block in the associated set, in fig. 10, numeral 1030, while the non-matching block in the 
associated set is at least partly disabled, in fig. 10, numeral 1060. 

12. With respect to claim 10, Flautner et al. teach the method of claim 1 , wherein 
reading the non-tag portion comprises: reading the non-tag portion of the matching 
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block in the associated set, in fig. 10, numeral 1030, while at least first and second non- 
matching blocks in the associated blocks in the associated set are disabled, in fig. 10, 
numeral 1060. 

13. With respect to claim 1 1 , Flautner et al. teach a system for reducing power 
consumption in a multi-way set associative cache memory, comprising: 

first circuitry for: during a first clock cycle, in response to an address, identifying 
an associated set in the cache memory, comparing the address to respective tag 
potions of blocks in the associated set, and outputting a signal in response thereto, in 
par. 0103 and par. 0105, with reference to fig. 9, where numeral 900 is the address, the 
index field 914 identifies the associated set in the cache memory, the address is 
compared to numeral 950 or 952 in the Tag RAM 930 or Tag RAM 932, respectively, 
and the output of MATCH unit 954 or 956 indicates a match; and 

second circuitry for: during a second clock cycle, in response to the signal 
indicating a match between one of the blocks and the address, reading a non-tag 
portion of the matching block in the associated set, while a non-matching block in the 
associated set is disabled, in the dynamic voltage scaling circuit of fig. 2 and fig. 4, and 
described in figure 10, where in response to a match in numeral 1020, data is read in 
numeral 1030 and the non-matching block is disabled in numeral 1060. Note, with 
reference to the specification, paragraphs 0106 and 0109, that this is the alternative 
embodiment where the tag portion is also disabled when not in use. In the primary 
embodiment, as with the present invention, where the tags are always awake and 
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readable, numerals 1040 and 1050 of the process can be eliminated, and the unneeded 
lines can be set back into drowsy mode after reading the matching data. 

14. With respect to claim 12, Flautner et al. teach the system of claim 1 1 , wherein 
the second circuitry is for enabling the non-tag portion of the matching block in the 
associated set, in fig. 0105, "If a match is found then the CPU is signaled to load the 
requested data from the appropriate cache line. Data is supplied to the CPU from the 
data RAM 940 via multiplexer 960." See the abstract where it describes that when data 
is read, it is enabled by raising the voltage level to a readable state. Also see the first 
sentence of par. 0106 which says that in the primary embodiment, the tag line is always 
enabled, which means that the non-tag portion is the part that is enabled for reading. 

1 5. With respect to claim 13, Flautner et al. teach the system of claim 12, wherein 
the second circuitry is for applying power to the non-tag portion of the matching block in 
the associated set, in the abstract where it describes that when data is read, it is 
enabled by raising the voltage level to a readable state. 

16. With respect to claim 14, Flautner et al. teach the system of claim 1 1 , wherein 
the second circuitry is for removing power from the non-matching block in the 
associated set, in figure 10, numeral 1060, and further described by the abstract, 
wherein the drowsy mode refers to the unreadable lower voltage level. 

17. With respect to claim 15, Flautner et al. teach the system of claim 14, wherein 
the second circuitry is for removing power from the non-matching block in the 
associated set, so that the non-matching block in the associated set is disabled from 
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outputting information, and so that the non-matching block in the associated set 
continues to store the information, in the abstract. 

1 8. With respect to claim 1 6, Flautner et al. teach the system of claim 1 1 , wherein 
the cache memory is a program cache, in par. 0122, where it mentions an instruction 
cache, which is synonymous with program cache. 

19. With respect to claim 1 7, Flautner et al. teach the system of claim 1 1 , wherein 
the cache memory is a data cache, in par. 0122. 

20. With respect to claim 1 8, Flautner et al. teach the system of claim 1 1 , wherein 
the first circuitry is for comparing a portion of the address to respective tag portions of 
blocks in the associated set, in par. 0103. 

21 . With respect to claim 1 9, Flautner et al. teach the system of claim 1 1 , wherein 
the second circuitry is for reading the non-tag portion of the matching block in the 
associated set, in fig. 10, numeral 1030, while the non-matching block in the associated 
set is at least partly disabled, in fig. 10, numeral 1060. 

22. With respect to claim 20, Flautner et al. teach the system of claim 1 1 , wherein 
the second circuitry is for reading the non-tag portion of the matching block in the 
associated set, in fig. 10, numeral 1030, while at least first and second non-matching 
blocks in the associated blocks in the associated set are disabled, in fig. 10, numeral 
1060. 
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Conclusion 



23. The prior art made of record on form PTO-892 and not relied upon is considered 
pertinent to applicant's disclosure. Applicant is required under 37 C.F.R. § 1 .1 1 1 (c) to 
consider these references fully when responding to this action. The documents cited 
therein teach similar methods and systems of reducing power consumption in cache 
memory. 

24. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ryan Dare whose telephone number is (571)272-4069. 
The examiner can normally be reached on Mon-Fri 9:30-6. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on (571)272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). yfca 





MATTHEW D. AMQERSON 
PRIMARY OUM'MER 



Ryan Dare 
October 13, 2005 



